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~ TECHNICAL NOTE D-1612 
PRESSURE DISTRIBUTIONS OVER THE FORWARD PORTION 
OF THE PROJECT FIF3 SPACE-VEHICLE CONFIGURATION AT 
MACH NUMBERS FROM 0.25 TO 0.60 
I By W i l l i a m  P. Henderson 
SUMMARY 
A n  invest igat ion w a s  made i n  the  Langley 7- by 10-foot transonic tunnel t o  
I 
i 
determine t h e  pressure d i s t r ibu t ions  over a 0.0628-scale model of t he  forward 
portion of t h e  Project F i r e  space-vehicle configuration. 
numbers of 0.248, 0.395, and 0.585. 
of a t tack  ranging from -8' t o  Bo and at r o l l  angles of Oo,  l 5 O ,  30°, 30°, and 90'. 
Tests were made a t  Mach 
Data are presented f o r  the model at angles 
INTRODUCTION 




Aeronautics and Space Administration f o r  t he  purpose of studying t o t a l  heat t rans-  
fer,  ultrahigh-temperature a i r  radiance, materials response, and radio blackout 
e f f e c t s  a t  hyperbolic ve loc i t i e s .  
package which i s  attached by an adapter t o  an Antares II-A2 rocket motor. These 
components a re  enclosed by a shroud and a guidance-unit she l l .  This assembly 
(designated ve loc i ty  package) i s  mounted by means of an adapter t o  an Atlas D 
f i r s t - s t age  launch vehicle,  which w i l l  launch the  veloci ty  package on a b a l l i s t i c  
t ra jec tory .  Pr ior  t o  reentry,  the  Antares motor will accelerate  t he  reentry pack- 
age t o  a ve loc i ty  of about 37,000 feet per second. When t h i s  ve loc i ty  i s  reached, 
the reentry package separates from the  Antares motor and reenters  t he  atmosphere. 
The Project F i r e  vehicle consis ts  of a reentry 
1 ' 
I The purpose of this paper i s  t o  present subsonic pressure d is t r ibu t ions  over 
the  forward portion of the  Project F i re  space-vehicle configuration t o  a id  i n  the  
s t ruc tu ra l  design of t h i s  configuration. 
7- by 10efoot transonic tunnel a t  Mach numbers from 0.23 t o  0.60 and a t  angles of 
a t tack  from -8' t o  8 O .  
The tes ts  were mde i n  the  Langley 
I 
SIIMBOLS 
p2 - Po3 
s, 
pressure coeff ic ient ,  cP 
2 length of model, i n .  
M Mach number 
pm free-stream s t a t i c  pressure, lb/sq f t  
l o c a l  o r i f i c e  pressure, lb/sq f t  p2 
s, free-stream dynamic pressure, lb/sq f t  
R Reynolds number based on a length of 1 foot  
I X o r i f i c e  locat ion measured from model nose, i n .  
U angle of a t tack,  deg 
angle of roll of o r i f i ce s ,  measured clockwise from t h e  v e r t i c a l  as 
viewed from rear of model, deg ( see f i g .  1) 
QI 
MODEL 
Details of t he  0.0628-scale model t e s t ed  are given in figure 1, and a photo- 
graph i s  presented i n  f igure  2. 
attached by an adapter t o  a portion of an A t l a s  D first-stage launch vehicle.  
The model w a s  s t i ng  supported and instrumented with forty-two 0.043-inch-diameter 
pressure o r i f i c e s  located along t h e  surface. 
a s ingle  row of o r i f i c e s  w a s  used, and t h e  model w a s  rotated through the  angle $ 
t o  obtain t h e  complete pressure d is t r ibu t ions .  
The model represents t h e  ve loc i ty  package 
I n  order t o  simplify construction, 
(See f i g .  1.) 
TESTS AND CORFECTIONS 
The invest igat ion w a s  made In  the  Langley 7- by 10-foot transonic tunnel a t  
Mach numbers of 0.248, 0.395, and 0.585 which correspond t o  dynamic pressures of 
87.8, 207.9, and 403.9 pounds per square foot ,  respectively.  The Reynolds number 
per foot  f o r  each t e s t  Mach number i s  shown i n  figure 3. Pressure o r i f i c e s  were 
used t o  measure the pressures along t h e  model (which are presented i n  the  form of 
pressure coeff ic ient  Cp) f o r  an angle-of-attack range of -8O t o  8 O  and f o r  r o l l  
angles of Oo, Yj0, 30°, 50°, and 90'. 
t r ans i t i on  s t r i p s  placed on the  model. 
The tes ts  were conducted without a r t i f i c i a l  
2 
The angles of a t t ack  have not been corrected f o r  t he  def lec t ions  of t h e  
sting-support system under load; however, it w a s  estimated t h a t  t h e  m a x i m u m  cor- 
rec t ion  would be about k0.1'. The accuracy of t he  pressure coe f f i c i en t s  i s  e s t i -  
1 mated t o  be within t h e  following limits: 
A de ta i l ed  discussion of the  results obtained i n  t h e  low-speed inves t iga t ion  
of t h e  pressure d i s t r i b u t i o n s  over t h e  forward port ion of t h e  Project  F i r e  space- 
M 
~ 0 . 2 4 8 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +-0.0400 
0 . 3 9 5 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +0.0150 
! 0 . 3 8 5 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +o.0060 
I PRESEWTATCON OF RESULTS 
The pressure coe f f i c i en t s  are presented i n  t a b l e s  I, 11, and I11 f o r  Mach 
Representative p l o t s  of t h e  numbers of 0.248, 0.395, and 0.585, respect ively.  
pressure d i s t r i b u t i o n s  over t h e  model a re  presented as follows: 
Figure 
~ 
The combined e f f e c t  of Reynolds number and Mach number on t h e  pressure 
The e f f e c t  of angle of a t t ack  on t h e  pressure d i s t r ibu t ion  over t h e  
The e f f e c t  of angle of a t t a c k  on the pressure d i s t r ibu t ions  over t h e  
The e f f e c t  of r o l l  angle on the  pressure d i s t r ibu t ion  over t he  model. 
The e f f ec t  of r o l l  angle on t h e  pressure d i s t r ibu t ion  over t h e  model. 
d i s t r i b u t i o n  over t h e  model. 4 
model. $ = 0'; M = 0.585 . . . . . . . . . . . . . . . . . . . . . . .  5 
u = 0'; $ = Oo . . . . . . . . . . . . . .  
model. $ = 900; M = 0.585 . . . . . . . . . . . . . . . . . . . . . . .  6 
u = O 0 ; M = O . 5 8 5  . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
a = 8 O ; M = O . 5 8 5  . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
I SUMMARY OF RESULTS 
3 
had no s igni f icant  e f f ec t  on the  pressures obtained on the  model a t  angles of 
a t t a c k  of Oo and 8'. (See f i g s .  7 and 8.) 
I 
Langley R e  search Center, 
National Aeronautics and Space Administration, 
Langley Stat ion,  Hampton, V a . ,  November 20, 1962. 
4 
TABLE I 
PRESSuRFl COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.248 























































- 0  1600 
-.3553 
-00974 



















- -0058  
-.0950 -. 1842 -. 3408 
-0201 1 -. 1432 
0998 -. 1 1  19 

































- - 0 0 3 0  
-,0968 -. 1882 
- 0  3444 
-,2146 



































-,C317 -. 1071 
- 3526 
1946 
- 0  209 1 
- 0  158 1 













- 0  1994 
--4526 -. 1087 -. 0873 



















- *  1207 
- 0  1947 
- 0  3547 




- 0  0 174 
-.0103 
-1035  
. I012  
-1059 
0980 
.0585 -. 0458 
- 0  1311 
- 0  2662 
-.5198 -. 1406 














-- 0 126 
-00197 -. 0387 -. 0743 
-- 1051 
- 0  1714 -. 2496 -. 3894 
-- 2496 -. 18G8 -. 1382 
-- 1335 
5 
TABLE I.- Continued 
PRESSURE COEFFICIENTS OVER SUEIFACE OF MODEL AT M = 0.248 
(b) a = -4' 
000 
.005 




































































-00597 -. 1421 
-02197 -. 3699 
-.2245 -. 1663 
- 0  1179 -. 1106 













-04534 -. 1323 
-.0891 
-.0771 -. 1371 -. 0987 
0 1818 














-.OS07 -. 1298 
-.2185 -. 3672 
-.2258 





- 1  166 . 1992 
.1919 




- *  2383 
-.5057 -. 1362 
- 0  1022 
- 0  0925 
-- 1508 -. 1094 . 1676 














- 0  034 1 
-02383 
- 0  3890 
-02431 












- 0  0908 -- 2 304 
- 0  4974 
- 0  1221 
-00884 









0776 . 0608 




- 0  1366 
-921 1 1  -. 3724 
-.2256 
- 1678 -. 1197 


















- 0  0951 














-.0172 -. 0479 
-0 0833 -. 1637 
- 0  2394 
-,2394 -. 1802 -- 1235 
-. 3789 
- 0  1 1  17 
6 1 
TABLF: I.- Continued 
PRESSURE COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.248 
( c )  a = 00 
0 000 
005 





























- 6 4 4  
, 683 
- 7 2 3  


















- 0  0368 




- 0  1040 
-00801 

















- 0  0560 
- 0  0848 
- 0  1665 
-.2506 -. 3853 -. 2483 -. 1762 
- 0  1257 
- 0  1232 









-.0308 -. 1214 
-02669 
-,4886 



















- 0  0522 
- 0  0809 






- 0  1023 
- 0  1643 










-0967 -. 0302 























- 0  0565 
-00876 -. 157 1 
-.2552 
- 0  3845 
--.24+32 -. 1762 -. 1235 











- 0  0 184 -. 1096 






















-.0784 - 1504 
-,2368 
- 0  3688 












-.2716 -. 5027 
-, 1184 







- 2 1  18 






-0185 -. 0099 
-, 0475 -. 0829 
- 0  1469 -. 2268 -. 3660 
-.2244 -- 1632 
-, 1159 -. 1041 
- 0  0288 
a 0373 
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TABLF: I. - Continued 
PRESSURE COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.248 
(a) a = 4O 
0 000 
.005 
























- 4 8 1  
505 
- 5 6 4  




- 8 5 1  
.861 
- 8 8 1  
.921 












- 0 5 4 3  
-0229  
- 0  131 8 -. 1849 
- 0  3348 
- 0  3348 
- 0  209 1 -. 1172 
- 0762 















-.0690 -. 1028 
-- 131 8 
-.2067 
-.2816 -. 4049 
- -2671  
-.2019 
-- 1487 -. 1463 
1291 
cp a t  $6 o f :  
/ 5 O  
.9058 








-.3168 -. 1874 -. 101 1 












- 0 2 1  1 
-00147 
-.0244 
-.OS07 -. 0843 -. 1083 -. 1850 
-.2545 -. 3792 
- .2450 -. 1730 -. 1226 -. 1203 
-e0723 
- 0  1634 
1267 
30' I 50° 
-9051  





,0318 -. 1178 -. 1781 
- 3300 
- 0  3493 










- 0  752 




- -0671  
-00937 -. 1298 





- 0  1443 
-0270  
- 0  0358 
9942 







-,0678 -. 1550 
-.3151 
-04411 -. 1648 
- 0  1041 
-,0823 

















-.0726 -- 1090 -. 1818 
-. 3927 












-.0414 -- 1530 
-.2813 
3697 
- 0  5308 
- 0  1459 -- 1007 
-- 0793 
-- 1055 -. 0722 
-1203  
-1322  . 1416 
-1750  
1915 
0 1535 - 1203 
1060 
094 1 
- 0 7 2 7  
-056 1 
-0419  






-- 3834 -. 2480 





TAJ3W I.- Concluded 
PFESSURE COEFFIClRiTS OVER SURFACE OF MODE& AT M = 0.248 


















- 3 1  1 
.331 
- 3 5 1  
371 
.391 
- 4 1 2  











- 7 6 3  
-822  
- 8 5 1  
- 8 8 1  
802 





0268 -. 3762 
-02395 







- 0  3665 
-.3371 
- 0  2 199 -. 1271 
-.0782 - 0782 
0585 










- *  0734 
-- 1320 




- 0  2736 
-02101 -. 1564 
- 0  1564 
1391 
00145 
- 0  0587 








- -  0043 -. 1446 
-,2017 -. 3349 
-.3134 















-.0209 -. 0495 -. 0637 
o 0266 
-00851 -. 11 13 -. 1422 
-.2040 
-.3824 -. 2634 -. 1874 




-0728  -. 3287 





-.0215 -. 1666 
-02174 -. 3697 -. 3673 
-02174 

















-.0820 -. 1062 -. 1351 -. 1738 
-.2367 - 3045 
-.2875 
-.2 150 
-.1691 -. 1617 











- 0  161 1 - 0 3349 
















- 0  08b8 -. 1105 
- 0  1443 
-.2118 
-02915 -- 4097 
-02794 
-.2071 
- 0  1419 
- 0  1443 
- 0  2480 











-.0715 -. 1424 
-.2795 
- *  530 1 
-. 1141 -- 0904 

















-.0266 -. 0479 -. 0739 
-- 11 17 -. 1826 
-,2654 
- 0  3978 
- 0  2583 
-- 1920 
- 0  1377 














































PFESSURE COETFICIENTS OVER SURFACE OF MODEL AT M = 0.399 










-0198 -. 0433 
-.2790 
-- 1704 
- 0  1022 





















- 0  1977 
-e 3604 
-e23&4 
- 0  1753 
-, 1306 
-e 1388 





































-e 1934 -- 3630 
-e 239 1 -. 1762 
- 0  1335 -- 1427 
30 O 











-e2222 -. 1756 
-- 1623 






















- 0  3707 
-02487 
-e  1847 














-e  1037 
-02239 
-e 1815 -. 1279 


















- a  1472 
-.2330 
-- 3967 





1 e 0250 







-- 1055 -. 1886 
-- 3396 
-e 3796 
- 0  2126 




















-. 4376 -. 31 36 
-- 1905 
-e2915 






- 0 4 0  
060 
- 0 7 9  . 099 . 139 . 179 
198 . 208 
-227  
237 




- 3 5 1  
,371 
,391 
- 4 1 2  
422 . 442 
,481 




644 . 683 . 723 . 763 . 802 . 822 
0851 
0861 
- 8 8 1  
- 9 2 1  
960 
T U I X  11.- Continued 
PRESSURE COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.395 











-.0495 -. 1076 
-.2777 
- 0  3255 
-02095 -. 1259 -. 1076 
- 0  1626 














- 0  1422 
-.2359 -. 3906 
-.2685 
1990 
- 0  1961 
- 0  1432 -. 134 1 







.1901 . 1719 
9 1357 
-.0425 -. 0980 
-.2702 












-047  1 
-.0124 
-,OS46 -. 1352 
-02228 -. 3829 
-.2520 -. 1855 
-. 1262 
0229 
- 0  1322 
. 9974 . 5430 
,1413 
,0946 
0 1839 . 1697 . 1798 
16 16 
1180 
-.0433 -. 1153 
-.2827 
-03181 
-.2035 -. 1275 -. 1082 
- 0  1589 
- 0  1376 . 1727 . 1676 . 1627 
-2103  
,2357 
1900 . 1595 . 1494 
0 1281 






-.0667 -. 1508 
-.2411 -. 3983 
-.2695 










-.0319 -. 1278 
-.2853 
















0024 - . 0 349 
-.0712 -- 1551 
-.2428 -. 3983 
-,2751 
-02055 
- 0  1510 




- 0  0395 
- 0  0235 
-1026 . 0957 . 1047 . 0866 
-0526 
-. 1797 -. 3279 
-, 3990 -. 2007 
- 0  0806 
-. 1416 
- 0  1126 
- 0  1267 
- 0  1156 
0967 
1307 
0 1337 . 1758 
9 1958 . 1567 
1167 - 1017 
0766 
0626 . 0496 
,0196 
-.0105 
-.0194 - 0435 
-, 0785 
- *  1136 -. 1927 -. 2799 
-.4231 -. 30 19 -. 2297 -. 1747 
-, 1627 
11 
TABLE 11.- Continued 
PREXEWRE COEFFIClENTS OVER SURFACE OF MODEL AT M = 0.395 










0 179 . 198 
208 - 227 
- 2 3 7  
257 





- 3 9 1  
- 4 1 2  
422 
442 
- 4 6 1  
505 
- 4 8 1  
525 
564 




- 7 6 3  
802 
822 
- 8 5 1  



















- 0  1052 -. 1174 















- 0  0260 
-90616 














- 0  1063 -. 1628 
-- 331 3 
- -3505  
-,2264 -. 1355 -. 1073 -. 1194 














- 0  0044 
-.0327 
-. 1003 




-92102 -. 1557 










-- 1060 -. 1657 
- 0  3337 
-- 3580 -. 2294 
-- 1363 -. 1100 















-0075 -. 0068 
-- 030 1 






- 0  1636 













- 0  1567 
- 0  3229 
-.3451 
-92 182 
- 0  1284 
- 0  1003 















-.0197 -. 0549 -. 0902 
0055 
- 0  1718 
- 0  2604 
- -4045  
-.2796 
-.2090 -. 1527 












- 0  1650 
- 0  3235 
- 0  3557 
-92182 -. 1320 -- 0998 -. 11 19 
- 0  1068 








0988 - 0828 
0 0707 
0396 
- 0 1  15 -. 0005 -. 0296 
-. 0968 - 0  0647 
- 0  1771 
- 0  2654 
- 0  4068 
- -2814 
-921 12 -. 1590 
- 0  1450 
I 
T B L E  11.- Continued 
PRESSW COEFFlClENTS OVER SURFACE OF MODEL AT M = 0.395 
( d )  a = 4'
0 000 
0 005 













- 2 7 6  
302 
- 3 1  1 
33 1 
,351 






- 4 8 1  
505 




- 6 8 3  






- 8 8 1  




- 2 1 0 4  
-.2267 
- 0  1374 





- 0  1587 
-.2146 -. 3788 
- 0  3747 
-02449 -. 1414 -. 0999 
0928 












- 0  0340 
- 0  044 1 
- 0  0695 
- 0  1009 -. 1374 
-a2165 
- 0  301 7 -. 4274 
-- 3038 
- 0  2328 
- 0  1740 
- 0  1709 
CP a t  $d o f :  










- 0  1539 
-o2105 
-03751 
- 0  372 1 
-02358 
- 0  1387 







1895 - 1572 





- 0  0246 -. 0408 
-.0660 
-00984 





- 0  2256 -. 1690 







.005J4 -. 1581 -. 2 150 -. 3764 
-03774 
-.2485 


















- -0687  -. 1073 -. 1429 
-02201 -. 3053 
-0430 1 
-- 3073 











- 0  0805 
0 520 
00135 -. 1392 
-.2039 
-- 3647 -. 3667 
-.2393 
- 0  1402 




















- 0  223 1 
- 0  1685 -. 1624 
90° 
1 ~ 0 0 0 0  
-3897 
-- 0275 
- 0  00 15 . 1156 
-1166  
1176 . 1006 
-. 1045 
-- 1645 -. 3226 -. 3436 












0 0085 -. 0054 -. 0294 
-.0615 -. 0955 
-- 1775 -. 2726 
-. 2826 
-.2085 -. 1595 -. 1496 
0586 
- 0  4076 
TABU 11.- Concluded 
PRESSURE: COEFFIClENTS OVER SURFACE OF MODEL AT M = 0.395 



























- 4 8 1  
505 
564 























-.2448 -. 1368 
- 0  0922 












- . 0903 
- 0  0549 
- 0  1236 
- 0  1580 
-.2277 -. 3054 
-04216 
-.2984 
-.2246 -. 1721 -. 172 1 












-.1341 -. 0878 -. 0766 
-00163 















-.0878 -. 1229 -. 1522 
-.2256 
-,4107 
-.2960 -. 2236 -. 1683 
1396 
- 0  3020 




- 0  3755 
-.2502 




- 0  0527 
-.2054 
-02594 
- 0  4204 
-03979 -. 2635 
- 0  1535 
- 0  1 1  18 

















- 0  1433 
- 0  1760 
-02482 
- 0  3307 
- 0  4346 
-03175 -. 2462 
-01912 















- 0  30 IO 
-- 1635 -. 1240 
-,0886 










.0064 -. 0098 
- 0  0 360 
-00664 
-.0796 
- 0  1028 -. 1321 
- 0  1685 
-,2423 
- 0  3324 
- 0  4456 







3581 -. 0508 
-.0196 
0758 
0808 . 0838 
0648 
00196 -. 1241 
-0 1974 













- 0  0005 -. 0307 -. 0437 
-, 0658 
-0 1010 -. 13Gl -. 2095 
-- 3059 -. 4364 
-.3139 













































PRESSURE C O E F ' F I C I ~ S  OVER SURFACE OF MODEL AT M = 0.585 
(8) cr, = -8' 











-.3128 -. 186G 




















-.0981 - 2004 -. 391 4 









-.0293 -. 2084 
-. 1703 















-0125 -. 0779 -. 1786 -. 3730 -. 2445 
-.1713 
- 0  1222 


















-02606 - 1637 
- .0915 
-.0817 
- 0  1539 















- 0807 -. 1776 
- 0  3679 
-.2410 -. 1693 
- 0  1194 

















-. 1804 -. 1208 -. 1047 
- 0  1540 

















.0359 -. 0003 
-.0382 
-.2219 








- 0  0294 -. 0377 
0986 
0698 - 0960 
-0817 
-. 1327 -- 1693 -. 3467 













0241 -. 0094 
-.0124 
-- 0387 -. 0768 -. 1 1  17 -. 1945 
-.2814 
- 0  4495 
- 0  3205 
-, 2398 -. 1816 -. 1771 
0564 

















- 2 3 7  
.257 
.276 


























TABU 111.- Continued 
EFF'ICIENTS OVER SURFACE OF MODEL 
(b) u = -4' 




- 2 1 1 7  
1436 






--  0898 
-.2765 
- 0  3455 
-021 10 -. 1228 -. 1059 






- 2 4 1  1 
- 2 0 4 9  
.1926 
1746 







- 0  0368 -. 1249 
- 0  2265 
-041 15 
- 0  280 1 -. 1986 -. 1419 
- 0  1347 









.1533 -. 0294 
--0907 
-.2736 -. 3338 
-02018 -. 11 36 
-.0939 
















-. 1 198 




- 0  1888 












- 0  0402 -. 0966 -. 2799 
-03353 
-.2048 -. 1131 
- 0934 -. 1267 
.1581 
- 2 1  19 
- 0  1204 
-2109  
,2565 
- 2 8 1 8  
- 2  384 
-2032  











- 0 2208 
- 0  402 1 
-02716 









-. 0246 -. 1142 -- 2899 
-.2987 -. 1925 -. 1168 -. 0977 
- 0  1257 
- 0  1174 
1515 
-1991  


















- 0  1437 -. 1371 
1256 
-2214  
- 0  0 107 
9u0 















- 0  338 1 
-e2312 
-. 094 1 
1642 






- 0 9 3 7  
-0783  
0 os 12 
- 0 1 7 4  
0097 
- -0189 -. 0522 -. 0874 -- 1760 -. 2670 
- 0  4347 -. 3038 -- 2235 









.060 . 0 79 
.099 
.139 . 179 . 198 
.208 











.46 1 . 48 1 . 505 . 525 
.564 . 604 . 644 . 683 






TABU 111. - Continued 
PRESSURE COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.585 
( c )  a = oo 











- 0  3229 
-03675 
-.2271 -. 1323 -. 1036 -. 1195 -. 1128 
-1086 
. 2004 











-048 1 . 0 374 
009 1 -. 0282 
- 0  0682 -. 1528 
-.2543 
-.4234 








1365 . 1213 
-0833 -. 0946 -. 1565 
-03397 
-.3713 -. 2299 -. 1278 
-.0956 







.1151 . 0964 
-0698 
.0339 
.0215 -. 0046 
-.0405 










.4365 -. 0065 - 0048 
1412 
0 1153 
1403 . 1257 
-0858 -. 0927 -. 1539 -. 3354 -. 3671 
-e2260 -. 1244 
-.0938 -. 0947 
-.0917 
,0883 . 1801 . 2004 




-1319 . 1138 
. 0 707 . 0350 
.0235 
-.0035 
-.0388 -. 0776 
- 0  1648 
-.2623 -. 4226 
-02935 










e0919 -. 0890 -. 1533 
-.3316 -. 3622 
-02212 -. 1237 
-.0931 -. 0947 










0277 -. 0009 





- 0  1455 




1.0793 . 4376 -. 0047 
-0076 . 1416  
, 1174 
.1420 . 1261 
.0882 -. 0893 
- 0  1525 -. 3309 
-03612 -. 2206 -. 121 1 
-. 0908 -. 0853 . 0922 . 1810 
.2016 . 2385 
-. 0893 
260 1 




1045 . 07 12 
0358 . 0277 
-- 0005 -. 0344 
-.0713 -. 1627 
-.2581 
-.4182 -- 2909 
- 0  2063 
-- 1483 
-- 1349 
TABLE 111.- Continued 
PRESSURE COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.585 
(a) a = 4O 


















































.0313 -. 1483 
-.2045 -. 3888 
-,3965 
-e2515 














-- 0 162 
-.0451 
-e0802 





- e  0879 
e 1505 
-e 1638 




-.2075 -. 1284 
-0595 
.0458 
-0730 - 0584 











































--2440 -. 1323 
-.0929 


































-- 132 1 -. 1949 
-.3739 -. 3847 
--2389 
-e 1306 

























-- 1617 -. 1508 
goo 
1 0551 






































TABLE 111.- Concluded 
PRESSURE COEFFICIENTS OVER SURFACE OF MODEL AT M = 0.585 
(e )  a = 8' 
. 000 . 005 
0010 . 020 . 040 . 060 . 079 





237 . 257 
































- 0  0297 -. 1974 
-02533 
- 0  4329 
-.4071 
-.2554 
- 0  1369 
- 0  0898 
-.0717 
- 0  0645 
-0619 . 1399 
1684 . 1933 
203 1 
-1700 
1275 . 1021 
-0737 
.OS10 . 0292 -. 00 13 
-.0402 
-.OS21 
- 0  0790 
- 0  1147 -. 1525 
-02300 
-03191 
- 0  4536 -. 3274 
-.2435 -. 1814 












-.2543 -. 4292 
- 0  3968 
- 0  2486 
- 0  1295 
-.0857 
-.0660 -. 055 1 
-0734 . 1436 








- 0  0540 
- 0  0795 
- 0  1134 
- *  1482 -. 2283 -. 3 125 -. 4354 
-03183 
-.2351 -. 172 1 
- 0  171 1 
30° 
1.0384 




-.0255 -. 1871 





-.0550 . 0742 














- 0  1097 
- 0  1453 -. 2279 
-.3125 
- 0  426 1 
-03105 
-02315 
- 0  1705 




-.2841 -. 1752 
,0168 
.0111 . 0 359 
.O 168 -. 0209 -. 1799 




-00812 -. 0648 . 0576 . 1196 . 1433 . 1753 
1825 . 1490 










- 0  1 1  12 -. 1458 -. 2289 -. 3250 
-04535 
- 0  3239 
-.2387 -. 1783 
- 0  1696 
goo 
. 9934 . 4082 
-,0315 -. 0088 
-0934 . 082 1 . 0996 
-0775 
-0375 -. 1318 
-- 1837 -. 3647 
-.3915 -. 2546 
-. 1215 -. 1153 
- 0  0829 
1176 . 1408 . 1830 . 1928 
-1130 . 0960 
0800 
064 1 . 0467 
0230 
0084 
-.0217 -. 0500 
-- 0793 
- 0  1159 
-02011 
- 0  3050 
-04547 -. 3262 
- 0  2428 
- 0  181 1 
- 0  1539 
o 0498 
1485 
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